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Preliminary geologic investigations of

eastern St. Lawrence Island, Alaska 

William W. Pat ton, Jr., and Bela Csejtey, Jr.

INTRODUCTION

St. Lawrence Island, about 2,000 square miles in area, is located 

in the northern Bering Sea 130 miles west of mainland Alaska and 40 miles 

southeast of the Chukotsk Peninsula, U.S.S.R. This report covers about 

500 square miles of the eastern part of the island (fig. 1).

Figure 1 near here

Reconnaissance geologic mapping of this area is part of a long-range 

program to investigate the mineral resources of the Bering Sea shelf. 

The purpose of these investigations is not only to assess the mineral 

potential of the island itself but also to provide basic geologic 

information needed in the interpretation of offshore geophysical data.

The eastern part of St. Lawrence Island is a broad, flat, wave-cut, 

bedrock platform standing less than 100 feet above sea level. The surface 

of the platform is dotted with numerous small lakes and blanketed by a 

thin veneer of water-soaked mossy turf and peat. Several isolated groups 

of talus-covered hills, which are bounded by ancient sea cliffs and 

probably represent former islands, rise 1,000 to 2,000 feet above the 

surface of the platform.

The reconnaissance geologic mapping and geochemical sampling of 

eastern St. Lawrence Island were carried out during the summers of 1968 and 

1970. Transportation on the island was provided by small tracked vehicles
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and float plane* The authors were assisted in the field by D. L. Wagner, 

A. F. finite, and M. ?. Estlund.

GEOLOGIC SETTING

The bedrock of eastern St. Lawrence -Island is composed chiefly of 

carbonate rocks of Paleozoic age and granitic bodies of Cretaceous age 

(fig. 2). The granitic rocks underlie virtually all of the hilly areas

Figure 2 near here

where they crop out in sparse erosional knobs and pinnacles and in broad 

expanses of frost-riven rubble. The carbonate rocks, some of which are 

altered to contact marbles, are confined to the wave-cut platform and 

are exposed in only a few widely scattered localities along incised 

drainages.

The oldest carbonate rocks comprise a thick sequence of gray dolomite 

and dolomitic limestone of Devonian age. Possibly as much as 4,000 to 

6,000 feet of these rocks are exposed along the lower course of the Seknak 

River (Patton and Dutro, 1969). Other exposures occur on the upper Maknek 

River and along streams that drain -into Tomname Lagoon.

Overlying the dolomite is a 1,000- to 2,000-foot sequence of gray 

crinoldal limestone and black nodular chert of Misslsslpplan age. This 

sequence Is exposed chiefly in the Tomname Lagoon drainage basin but small 

rubble patches of these rocks are also found on the Seknak River and along 

the shores of Nlykhapakhlt Lake.

The carbonate rocks are succeeded in the Tomname Lagoon drainage 

basin by a poorly exposed assemblage of dark mudstone, graywacke, shale,



chert, and thin-bedded linestone. Foaailiferoua beda of Triaaaic age 

were found at two localities, but moat of the rocka included in this unit 

are unfossiliferoua and cannot be dated more closely than Kiaaiaaippian 

to Cretaceoua.

Granitic rocka of Cretaceoua age underlie at leaat 150 square miles 

of the map area in four major plutonic bodies (fig. 2). The rocks are 

dominantly quartz monzonite but include granodiorite, monzonite, and 

syenite. All the plutons appear to be discordant epizonal bodiea with 

narrow low-grade contact aureoles.

Patchea of volcanic rocka of probable Cretaceoua and early Tertiary 

age occur in three widely separated areas (fig. 2). These include flows, 

tuffs, and hypabyaaal intruaivea that range in composition from andeaite 

to quartz latite. All of the volcanic rocka are denitrified and more or 

-leaa altered to chlorite, aericite, clay minerals, calcite, and pyrite.

MTNKRATf OCCURRENCES

Anomalous amounts of gold, silver, arsenic, bismuth, molybdenum, 

lead, antimony, tin, and zinc were discovered in rock and soil samples 

from a heavily oxidized and hydrothermally altered body of latite and 

quartz latite on Myghapowit Mountain (fig. 3). Analyses of representative 

grab samples collected on a foot traverse across the latite body are given 

in table 1. Moderately high amounts.of lead, zinc, and molybdenum also

Figure 3 and TABLE 1 NEAR HERE

were found in a few sediment samples collected from streams draining 

these volcanic rocks (table 2).
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The latite body forms a plug-like mass underlying approximately 

2 square miles in the hilly easternmost portion of Myghapovit Mountain. 

Bedrock exposures are confined to talus* rubble patches, and a few 

eroaional knobs. Intense oxidation has produced a brilliant red and 

orange gossan that aerves to distinguish the latite body even at a

distance from the quartz monzonite which underlies the main mass of
.

Myghapovit Mountain.

All of the volcanic rock is more or leaa altered to an aggregate of 

sericite, chlorite, clay minerals, and secondary silica and only traces of 

the original textures can be seen. Much of the rock has been brecciated 

and heavily infiltrated with limonite. No sulphides other than pyrite 

were recognised in hand specimens.

ANALYSES OF STREAM-SEDIMENT SAMPLES

Analytical data for 184 stream-sediment samples .from eastern St. 

Lawrence Island are presented in table 2 at the end of the report. These 

samples were collected from streams draining areas of bedrock exposure 

and are designed to supplement geologic mapping by providing a broad 

background of reconnaissance geochemical data. Location of the samples 

are shown in figure 4* All samples were analyzed for 30 elements by the

Figure 4 near here

six-step semiquantitative spectrographic method and for gold by the atomic 

absorption method. Results of the spectrographic analyses for antimony, 

cadmium, gold, and tungsten have been omitted in table 2 because no 

values above the limits of detection were reported.



The semiquantitatlve spectrographic analyses were done by K. J. Curry, 

Liz Martinez, and R. L. Miller and atomic absorption analyses by R. L. 

Miller, 0. 6. Murrey, and R. Vaughn.

The results of the stream-sediment analyses have been processed by 

neans of a computer program known as GEOSDM and are presented in table 2. 

The GEOSDM program is designed primarily for summarizing and tabulating 

geochemical data especially data from semiquantltative spectrographic 

analyses by the laboratories of the U.S. Geological Survey.

The program output consists of: a) a tabulation of the data, b) 

histograms and cumulative frequency distributions, and c) a statistical 

summary which includes geometric means and geometric deviations. 

SUMMARY OF RESULTS OF STREAM SEDIMENT SAMPLING

The reconnaissance stream-sediment sampling on eastern St. Lawrence 

Island failed to reveal any anomalously high base metal concentrations 

comparable to those reported on the western part of the island (Patton and 

Csejtey, 1970s, b). A few samples from streams draining a small plug of 

altered latlte at the eastern end of Myghapowit Mountain contain moderately 

high amounts of lead (150 ppm), zinc (200 ppm), and molybdenum (7 to 20 

ppm). However, elsewhere no values exceed 100 ppm lead, 200 ppm zinc, or 

50 ppm copper; and only four samples yielded more than 5 ppm molybdenum.

Tin is generally widespread on the eastern part of the island, but 

values are low (30 ppm or less). Detectable amounts of tin were found in 

48 out of 184 stream-sediment samples from the eastern part of the island 

compared with only 4 out of 207 samples from the western part (Patton and 

Csejtey, 1970). Most of the tin-bearing samples on the eastern part of



the island come from streams draining the Soomaghat pluton and the north- 

central part of the Kinipaghulghat pluton. No tin mineralization was 

found in place and only too out of 15 representative grab samples of the 

quartz monzonite from the two plutons contain detectable amounts of tin. 

Some high tin values were detected, however, in tourmaline-rich samples 

of granite found as float in the stream beds.

Beryllium content is also higher in samples from the eastern part 

of the island. The geometric mean for 184 samples from the eastern part 

of the island is 2.1 ppm compared with 1.5 ppm for 207 samples from the 

western part. The highest values (5-7 ppm) were found in streams draining 

the western and north-central part of the Kinipaghulghat pluton.

EXPLANATION OF TABLE 2

Analytical results from stream-sediment samples are given in table 2 

as analytical values such as 7.0000 ppm, 10.0000 percent, etc., or as 

qualified values expressed as a letter. These letter codes are N * not 

detected, L - less than specified limit of detection, 6 - greater than 

value shown, B - no data, H » interference, and T - trace. Note that 

the right-most zero digits for each analytical value may or may not be 

significant. The precision of semiquantitative spectrographic values 

is approximately plus 100 percent or minus 50 percent. Analyses for 

gold by atomic absorption method are accurate to +100 percent. The 

specified limits of detection are as follows:



Specified limits of detect

FB PCT MG PCT CA PCT

0.05000 0.02000 0.05000

AS PPM AU PPM B PPM 

200.00000 0.02000 10.00000

CO PPM CR PPM CD PPM

5.00000 5.00000 5.00000

NI PPM PB PPM SC PPM

5.00000 10.00000 5.00000

Y PPM ZN PPM ZR PPM 

10.00000 200.00000 10.00000

Semiquantitative spectrographic analyses by the U.S. Geological 

Survey are reported as geometric midpoints (1.0, 0.7, 0.5, 0.3, 0.2, 0.15, 

0.1, etc.) of geometric brackets having the boundaries 1.2, 0.83, 0.56, 

0.38, 0.26, 6.18, 0.12, 0.083, etc. The frequency distributions and 

histograms are on logarithmic scales and are computed using these 

brackets as class intervals, for example:

XI PCT

0.00200

BA PPM

20.00000

LA PPM

20.00000

SN PPM

10.00000

MN PPM

10.00000

BE PPM

1.00000

MO PPM

5.00000

SR PPM

100.00000

A6 PPM

0.50000

BI PPM

10.00000

KB PPM

10.00000

V PPM

10.00000

Limits 

.83 1.2 

1.2 1.8 

1.8 2.6

Reported value (ppm) 

1.0 

1.5 

2.0 

3.0 

5.0 

7.0 

10.0

  Four elements were analyzed for by semiquantitative spectrographic methods 
but were not detected in any of the samples. The specified limits of 
detection for these four elements are Sb  100, Cd  20, W 50, Au  10.

8

2.6

3.8

5.6

8.3

3.8

5.6

8.3

12.0



On the histograms decimal numbers are shown as powers of 10, for 

example:

7.0E-01 means 7.0 x 10* or 0.7 

7.0E 00 means 7.0 x 10 or .7.0

7.0E 01 means 7.0 x 10 or 70.0
2 7.0E 02 means 7.0 x 10 or 700.0
3 7.0E 03 means 7.0 x 10 or 7,000.0

The histograms are constructed of X's, each of which represents 

1 percent of the total number (184) of samples.

The histograms and the statistics given below them are derived only 

from data values within the ranges of analytical determination 

("analytical values") and the statistics are biased if data values 

qualified with N,L, B, T, or H codes are present. Statistical estimates 

that are unbiased in this regard are given at the end of table 2. The 

geometric mean is the antilogarithm of the arithmetic mean of the logs 

of the analyses and an estimate of "central tendency", or of a 

characteristic value, of a frequency distribution that is approximately 

symmetrical on a log scale, and is therefore useful for characterizing 

many geochemical distributions. The geometric mean is not an estimate 

of geochemical abundance. The geometric deviation is the antilogarithm 

of the standard deviation of the logs of the analyses. See USGS Professional 

Paper 574-B for further discussion and USGS Bulletin 1147E, p. 20-23, 

for further discussion and explanation of geometric deviation.

In the computations performed to produce the statistical summary at 

the end of table 2 all elements are ignored where one or more of the



unqualified data values is less than the analytical limit of detection 

specified on input or where any data values are qualified with the ft 

(greater than) code. Data values qualified with B or H are not used in 

the computations. Where none of the data values for an element are 

qualified the mean and deviation should be the same as those given in 

the preceding section. Where data are qualified with the codes N, L, 

or T, the estimates of geometric mean and deviation are based on a method 

by A. J. Cohen for treating censored distributions. The application of 

this method of geochemlcal problems is described in USGS Professional 

Paper 574-B. The estimates are unbiased in a strict sense only where the 

data are derived from a lognormal parent population, but experiments have 

shown that large departures from this requirement may not greatly 

invalidate the results. Acceptance and use of the estimates, however, 

is the responsibility of the individual.

10
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